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SUMMARY 

Chemical and biological sampling was conducted at three mine 

drainage treatment plants operating in Washington County, Pennsylvania. 

These treatment plants were operated by the Jones and Laughlin Steel 

Corporation at their Vesta No. 4 and Vesta No. 5 Mines. Although 

J & L operates other mine drainage treatment plants, those selected 

for this evaluation were the Bercik, Kefover and Thompson facilities. 

Each receiving tributary was unaffected by mine drainage above the 

location of the treatment plant. 

A fourth site was selected as a control station. This site 

represented an untreated effluent from an active mine which discharged 

to a tributary unaffected by mine drainage above the selected point of 

discharge. This site was located on Little Indian Creek north of 

Rivesville, West Virginia. 

Chemical samples were collected from four areas at each of the 

treatment plants. These points included the receiving stream both 

above and below the treatment plant and the untreated mine discharge 

as it was pumped from the borehole as well as the treated effluent 

prior to discharge to the receiving stream. Biological sampling of 

the receiving stream was conducted above the treatment plant, immedi­

ately below the final effluent, and below the plant. Similar sampling 

was also conducted at the control site. Sampling was conducted once a 

month at each of the four sites during the months of May, June, July 

and August 1972. 
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In addition to the parameters generally associated with mine 

drainage, ten additional parameters were included for analysis during 

three o~ the four sampling rounds. These were all metals and included 

manganese, aluminum, calcium, magnesium, cadmium, chromium, copper, 

lead, nickel and zinc. Th~~se metals were included in a general attempt 

to observe the efficiency of a conventional mine drainage treatment 

plant for the removal or rE~duction of metals not commonly associated 

with mine drainage but oft,::n present in measurable quanti ties. 

The effectiveness of the treatment plants in removing or reducir~ 

common mine drainage parameters was generaLly adequate. However, on oc­

casion, two of these plants were responsible for the discharge of a final 

effluent which exhibited excessive concentrations of acidity, suspended 

iron and total iron. 

The benthos in the receiving streams below each of the three 

plants were affected by the treated mine effluent. However, the adverse 

affects were much more noticeable .below the two plants mentioned above 

where both acidity and ir<m concentrations were occasionally excessive. 

In general, the ch~nical and biological data rank the three pla_~ts 

in the same order of effectiveness when the data is evaluated from either 

standpoint. This order of ranking is as follows: 

Kefover Treatment Plant 

T'honrpson Treatment Plant 

Bercik Treatment Plant 
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CONCLUSIONS 

1. The Kefover Treatment Plant was the most efficient of the three 

plants studied. The retention time in the sedimentation pond 

and the dilution capacity of the Teceiving stream were the 

principal features of this facility. The flow in the receiving 

stream was larger than the final Kefover effluent and diluted 

the residual chemical constituents to a more tolerable level. 

The benthos in the receiving stream were only slightly affected 

by the treated discharge. In addition to the conventional mine 

drainage parameters, copper and zinc were signi.ficantly reduced 

at this site. A raw water aluminum concentration was completely 

removed by the treatment procedure on both occasions when ini­

tially present. 

2. From a chemical standpoint and under normal operating conditions, 

the Thompson Plant was proba.bly as effective as the Kefover Plant 

in removing or reducing common mine drainage parameters. However, 

acid slugs can be discharged from this plant during some mainten­

ance operations. As a result, th·~ over8~ll treatment capability 

vas reduced. This was particularly evident with respect to the 

downstream benthos. An initial raw water aluminum concentration 

was completely removed on each occasion it was present. Signifi­

cant reductions were noted in the concentratio~s of nickel and 

zinc and to a lesser degree for several other trace metals. 
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3. The Bercik Plant was the least efficient of the three facilities 

studied. The benthic community was severely depressed immediately 

below the discharge point and only slightly improved well below 

the discharge point. 'I'he limHed dilution capacity of the receiv­

ing stream below t.he plant was a significant factor impairing the 

effectiveness of this operation. A susp,~nded iron concentration, 

ranging from 2 m.g/1 to 6 m[!./1 in the final effluent~ was primarily 

responsible for the poor aesthetic appee..rance o:f the reeej.ving 

4. 

stream below the facil:~ty. 

The inclusion of trace metals in the analyses of the various 

mine waters were not intended as part of the overall evaluation 

of the treatment plants under eonsideration. They were included 

only as an additionl3.1 :?Oint of interest to determine \-That effects 

conventional lime neut:ralization would have on initial concentra­

tions of various trace metals in raw mine wa~er. In reviewing 

the limited amc1.1.nt of :lata collected during this survey, it is 

apparent that the concentrations of these metals can vary signi­

ficantly from discharge to discha:cge or with varying time periods 

at the S.ame discharge point. Perhaps if a particular trace metal 

'W'as consistently present in significant quanti ties, the treatment 

plant operation could be adjusted to eliminate or reduce the metal 

in question. Under normal operating procedures, trace metal re­

moval appears to be a function of the chemical make-up of the mine 

water and the type of treatment supplied. 
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5. When sludge removal is necessa.r~r, it should be done freqoently 

enough so that the :!:'etention time ic:: consistently long e::1ough 

to permit the sedimentation of nearly all suspended soUds. 
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RECONMENDATIONS 

1. Any similar study should be conducted with an increesed number 

of both biological and chemical samples. The samplir~ period 

should represent at least three seasons of the year. If arti­

ficial substrates are used, they should be exposed for eight 

weeks instead of four. The benthos, where practical, should 

be identified to genus. Chemical sampling should be conducted 

on a weekly basis rather than mont~~y. 

2. In addition to other treatment plant construction considerations, 

it is recommended that consideration be given to the size of the 

available receiving stream. This stream should be large enough 

to dilute the treated effluent to a level which can be tolerated 

by the benthos, plar~ton and fish. 

3. Treatment plants should be designed so that acid slugs are not 

released to the receiving stream when maintenance operations or 

equipment failures occur at the facilities. When the raw water 

or treated water ponds require sludge removal, a second pond 

should be available for temporary use durir...g the maintenance 

operation. 

4. The water quality of streams below new treatment plants should 

be comparable, to or better than, the water quaii.ty conditions 

exhibited in the receiving streams below the Kefover and Thompson 

Treatment Plants. 
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5. This study was not performed in a detailed manner and can only 

serve to grossly evaluai;e the three treatment plar::ts. The 

chemical and biological data aad related observations made 

during this survey can serve as an aid in planning other such 

studies and in designing -future treatment plants. 
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INTRODUCTION 

In September of 1971) a work activity was formulated at the 

Wheeling :held Office, SUl·veillanc.e and Analysis Division, Region 

III, Environmental Protection Agency, ~hich involved a program for 

updating the number of active underground coal mining operations 

in the Monongahela River basin. Ar, earlier study had been conducted 

prior to 1965 which involved all types of mining operations both 

active and abandoned. Between 1965 and 1971, significant changes 

had occurred, particularly with respect to the number of underground 

mines still in operation. A resurvey of the active underground mines 

in the Monongahela Ri.ver basin was initiated in November 1971 and was 

completed in December 1972. The results of this survey are published 

in Work Document No. 46, "The Status of Active Deep Mines in the 

Monongahela River Basin." 

During the inventory, it was found that many of the mines, par­

ticularly in Pennsylvania, were supplying some type of treatment to 

their mine drainage effluent prior to discharge. Single samples col­

lected at these treatment plants generally indicated that common mine 

drainage parameters were removed or ~educed with a high degree of ef­

ficiency. For this reason, it was decided to conduct additional samp­

ling at several mine d:raj nage treatment plants in order to more accu­

rc.·::,,.:;ly assess the operational efficiency of these facilities. 

11 



At the outset of the study, it was decided not to limit the 

survey to the collection of samples only for chemical water quality 

analyses. Benthic organisms are frequently used in water pollution 

surveys 4S water quality indicators because they are relatively sta­

tionary organisms. A survey 01~ benthic organisms provides a gross 

analysis of water quality in a given area of stream. For this reason, 

samples for both water qua.li ty and biological analyses were collected 

at selected points at each of the treatment plant sites. This will 

provide a separate chemical and biological evaluation at each of the 

treatment plant sites. 

SURVEY DI<~SCRIPTION 

Selection of the mine drainage treatment plants was based on 

several factors including lc:>cation ~ quantity and qua.li ty of mine 

effluent, and travel time b·'=tween sites. In the final selection, 

three sites, operated by the Jones and Laughlin Steel Corporation, 

were chosen for the study. A lette:::- of request was submitted to the 

appropriate Jones and Laughlin official and permission was obtained 

to visit the sites as required. No time period war> allotted for our 

sampling run and personnel from the ·Wheeling Field Office were able 

to visit the treatment plant sites at any time during the course of 

study. The three selected sites were the Bercik) Kefover and 1~ompson 

:.:: ·1e drainage treatment :plnnts. 
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A fourth site was also selecced as a control station. This 

site represented. an 1L'1treated effluent from an a.ct1ve mine which 

discharg'"''3 to a tri·butar.t une.ffected by mine drainage above the 

selected point of discharge. Thl.s ::;ite Fas located on Little 

Indian Creek north of' Rivesville, ¥lest Virginia. 

FIELD PROCEDURES - CHEMICAL SAMPLING 

With respect to relative location, identical sampling points 

were selected at each treatment plant site. A background sampling 

point was selected at each site ab:we the treatment plant. Since 

each receiving tributary- was tmaffectcc: by either active or aban­

doned mine drainage, th~ sampling IJOint was indicative of the natural 

unaltered stree.m water quelity. A.dditionaJ sampling point~; included 

the raw mine '.fater before treatment and ::lso the final effluent repre­

senting the qua1 ity of 1mter discharged to the receiving stream. A 

fourth sample was colleeted from the receiving strea<'n a short distance 

belo·w the po5.nt where the final effluent entered that part5 cular re­

ceiving stream. 

A total of four sc;..mpl•"'s ·were coll.eeted. at each sl te. This repre­

sented one complete rountl at each site during the months of May, June, 

July and August of 1972. Durir.s the MEtY sampling round, the collected 

samples were analyzed for conv·entionaJ. mine drainage parameters. These 

pa!:a::nete:rs included acidity, alkalinit:o,r~ sul.fate3, dissolved iron and 

suspended iron. 'J:'he total iron concentration was ::Jbtained. by collibining 

the dissolvec. and suspended iron (!omponents. 
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During the subsequent samplings~ ten additionaJ. parameters 

were determined for each site. These parameters included manganese~ 

a.lum.inuru, calcium, magnesium, cadmium, chromium, copper) lead, nickel 

and zinc. Analyses f'or these mete.l; were considered in a general 

attempt to ftu~her evaluate the efficiency of a conventional mine 

drainage treatment plant for the removal or red1.1ction of metals 

not commonly associated with mine drainage but often present in 

measurable quantities. 

FIEI~ PROCID)URFS - BIOLOGICAL SAMPLING 

Changes in water qual:~ty produce different responses from 

different aquatic crganismn. There are some aquatic organisms which 

can survive and flourish in heavily polluted waters and there are 

other organisms vhicb cannot survive in waters even slightly polluted. 

This is true of benthos, plankton a:..1.d fish. Benthic organisms are 

used frequently in water pollution surveys as water quality indicators 

because they are relatively stationary organisms. F'ish and pla.nkton 

can be less effective in demonstrating pollution conditions than the 

benthos because :fish may avoid polluted water by swinnning a-vmy and the 

plankton effects ma;y not be readily measured because of stream drifting. 

A survey of the ~enthi~ organisms provides a gross analysis of 

'WE>ter quality in a given ar·~a. of stream. By using biological data and 

descriptions, one can delim~ate sections of a strE>am into unpolluted 

zones capable of supporting a varied population of aquatic organisms 

and polluted. zones which ::.-upport altered aquatic communities. 
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The first station at e<ch site wa(; lor·ot,c·d upstrer.CJ.\Tl of the discharge. 

the station to the d.i.sc>:.1.·c;~: '(:D.c d,..:.l". :nde.Yc, on s1.1bstrate conditions. 

The purpose of this stacion \·ms -:_;(; r, eastn·') the ma:;:iruwn impact of the 

discharge on "che l:<::,ltbic comr;:'..mity. 'rhe ti1ird ::.;tat ion at each site 

was located at a distance belov t:.e di.sct.:ar;~e t·o insure that the re-

ceiving strear.:t and. the disch~-'rr;_:;e \{ere cc:.~pl.etely mixed.. 'Ehis station 

measured the general impact of' ~he d.:i scho.rge on the stream and also 

gave some tndicat:Lm or a.J1:f ~.>Jr:rccd:iate downstream recovery. 

Bottom :omrplu:. WE:l"(1 ~o 1.l<::cteC::. cnee at e~:.cn o:r tae t'\velve sta-

tions. A Surber r:tlua.re .foot s·~··nple.r i as ·,_: .ed J.nd sa.'Tl:p1es ',rere all. 

collected ir; ~-;hsllo'r ~iffle are::ts. ·r~v::· ~;i;;t.sr.Lal collected was placeil. 

in quart jars and p·r-.:-::co;er·,,·ed for tr,;;msp-ortat~.;:;.n to ·t..he labora:tory, 

was approximately one month ll..:tYl ··.:~·a·cc.: e:xpo;3u.rc p'2rj_ods -were used at 

each station. These srurrplers \·.'(~r;<;· ~n:t.spe::--/'.ed both -~rertically and 



horizontally in the water colrcmn,.. 

At the end of the exposure -perioc! ~' the s:u::plers were carefully 

removed from the water, det11ched fr(\'lJ t;hei.L' holding devices> and 

placed in one gallon huclu~t.::; filled llitb a f:ive p,;rcent soll<tion of 

formalin. ThE: sarilphrs wt ;::e taJ,c~'-' to t>.e laboratory, dis:l.ssembled, 

brushed with a stiff' b:·istle lJrush, and 1~he organisms vere concen­

trated :1 n a U. S. St;:;.r.dar{. No. 30 sieve. 

Each sample was :1orted, counted ar~d id£:>ntified.. 'll c identi:€'i­

cation of the inst:cts, clams and <.:l'U.si:a.~eans was cz.rried to the fa:nily 

taxo.nomic level. 1Ul the other grtY<.tps vrere identif5.ed. to the class or 

order t~:J.Xetnomic level E.:XCE;pt ~~he Pl\ylum Nematoda.. The E"amil.y Rydrida.e 

was counted as a tGXC nomic sro'J.J? ln.:.t the mm1ber of these collected at 

arry given station ·was not courrttxl. ir.. ·the ·cotal nl:i?Ct~er oi' organisms 

collected at that st. a :,ion. 

The ta.xa collcr'ted werr"; J.:i.v.Lrled into three cla. scos based on 

their tolera:rce to mlr1e c.r~·:!ina0:;e. l'he "'.;hree classes ace as follows: 

Class I, organi::'r11s :J.ntolf'rant of m'Ln:: dra.inae;e; Class II, <·rganisms 

gree; Class III, organi.sms which &1 e toJ era.nt to min;;~ dr:'dr .. age. The 

classificadon of t:·1;; +;m;:o.nornic g.:·mr::;s, ~~s descr:Lbed :~n Jcbis :ceport, 

should identify lt as ~mcb. 'Thi3 systern will be revi :;:ed. and updated 

as more inforruation Js ga:i.nad and c;·r-:Jre data is co1~ec:ted. The class1-

fication syste.."YD. used in this repo~~t is based on observed tolerances 

16 



of the various groups as reported 1r; the literature, i. e., Griffi"ch 

(2), Reppert (3), Dinsmo:re (4), etc., and upon personal observa.tions 

of various benthic associations encountered in both af'fect.ed and u.n-

affected water. Pub}.ished P.nd unpublished data developed by the 

Wheeling Field Office -w;:::s also used in estab:U.shing t.he systexn. 

A diversity index: was applied to samples collected as a matter 

of interest to see how such an index would relRte to the observ.ed 

results. The following index, taken from \<lilhm ( 5) was used~ 

d ::; ::>-J.. 

LnN 

Where d is the diversity index~ s is the number of taxa. and LnN is 

the natural logarithm of the number of individuals per sampJ.e. '.rhe 

larger the diversity index} the better the water quality, because 

the diversity index represent::'. the vrea.lth of taxa. as related to total 

number of organisms per se.mple. Maximum diversity exists if each in-

dividual is in a different taxa and minimum diversity exists if aJ.l 

individuals belong to the same taxa. 
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STATE REQUIRE.l'·1ENTS 

The Pennsylvania Depa:rtment oi' Environme~1tal ResourceE requires 

active mine discharges to meet ,effluent guidelines im:posed by the 

Commonwealth. In gen:~ral: th<~se requi:rc_,ments limit the pH value to 

between 6.0 and 9.0 standr~rd. md.ts, J.·eqcli!'e a total jron concentra-· 

tion of 7 mg/1 or less) and require a ::'ir:.al effluent exhibi·ting net 

a.lkalini ty. 

Although these are the ·effluent criteria i:m:pose:1 by the Common­

wealth on active underground :mine dischc.rges u11der the 1965 amended 

Clea,n Strec:.ms Law) the iolater qU'llity stal!.dards of the receiving stream 

are also of prime tmporta:1c~ in determining the <~oro.pliance status of e 

particular mine drainage di scha.rge. A 1. 5 mg/1 total iron -~oncentra.­

tion has been adopted b;y- t:.te Corr:'!lonvrea.lth for streams in the Pennsyl­

vania portion of the :MonongabcJ..a Hiver basin. 

A perm.it is rec111ired from the DER for each poi>1t of r.line drainage 

discharge from a.n active :nine. The effluent requir·:!.m.ents for each dis-

charge t:.re specified in thE: ptormi t. As eonclitions reqllire, the di sch.'ll'ge 

may exceed the guide11nes J_istP.:d u.bove or conv<::rsely it IDE1y require more 

restrictiYe limitations. The USR may also require limitations on other 

mine drainage parr:.'netc·rs such l:;;.s &l.u.minu.rn, manganese, sulfates, etc. ~ 

as deemed necessary. 

m~SCRIPTION OF Si'l'Ei3 

The three Jones and Laughl~:..n trea.tr:.::r"t plants were located in 
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Washington County, Permsy1vard a. Tli<:! Berc.L::<; plant va;} located ,)r;. aL 

unnamed tributary to Pike Run which i:r:i t-ur-:1, :is g tributary to the 

Monongahela River near· tl"' -- COIJI:lUD:l.t;r •)f c").<cl Center. 'I'rte KefOV"oY' 

on Plum Run. Both Dr,r,ie.l·; Run ancl P:lm:J. Ru:; are tributaries to 'l:en-

mile Creek, which .·enters the :lor~onga.'nela FL~Yer at HiL.sboro, Penn-

sylvania. 

The control site reprcser.ting an act,i'·le nntru·.t.ed discharge 

was located on Little lndi::.n Cr~ek, o.. trH:ut.:try to Indhm r:reek 

which joins the Mono:ne;ahe:la Rive-r at r~verettvilL;, i~est Virginia. 

The tributaries ou wt ich t'h.ese four sites are locatf'o. are 

unaffected by r:my a.ct=.ve or. .'LI)andon•c:d. :rinc discharg·:::::: along the 

entire length of strot:-n und0r co'· ;i,lcra:cio .•. 

This facility providec. lime ne11tralization f01lorhred by aeration 

and sedimentation. 

At an earlier visit to this sl te (12/7 .1), only ·_;~dimentation ftllli mceh-

lat.. ,.n of' the lille acidH icn ,1.ppar:J:c;u.s ann an ..:;lectrica.l a;o.rutor. 



Af'ter alkaliniz('ttion and aeral,::Lon, the effluent was gravity fed 

to a series of three sedimentation :;:>ondf·. 'fhe final effluent.; from 

the third pond is diseha:cged t,o an um:amed tribatary oi' P::.kE. H1m 

(Figure 1). 

Durir.g the period of sampling, this mine effltwnt was charac­

terized by a comparatively :.arge discharge ·;.((ddt s:veraged 1,928 gpm. 

The alkalinity concentratiOl< of the ravr ef:"luent gene:r·ally exceeded 

the acidity concentration and. the total iron concentrction was 50 mg/1 

or less. 

The chemical and biologica] sb.illpling points associated -w·ith the 

Bercik mine drainage treatment plant are shovn irJ Jt'igure 1. Table 1 

lists the chemical data colJ.ected during the four sampling periods. 

CHEMICAL EV.Il.LUA'J'ION 

The raw 1-mter :pllmped to tJ'1e sw:far..:e aoc the Bercik borehole was 

alkaline on three of the fm~r sampl.ing occasions. HowE::Ver. the total 

iron concentration ranged f:r0m 20 to 50 mg/1. This initial total 

iron concentration vras redueed by treatment to a range of 3 to 6 r~g/1 

in the final effluent. It j s tlOtewc :-thy that the dissolved iron por­

tion of this total iron conc:entra·;,ion averaged only 0. 5 llig/l wnile 

the suspended iron fract:i.on eccourJted :for the m&.,jor portion o:f the 

ir:;n which was measured. Thtre wac> no su.spended iron present irl the 

untreated raw water dischare:c-, ar.d the :final ef'fl'lent exhibi-~ed u 

suspended iron concentre.tion :r:·ang:Lng n·om 2 ·;,o 6 me: /1. 
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r.lrabl.e l 

Water Quality Data 

Bercik Treatnent Plant 

Background (C-201) Untreated Discharge Treated Discharge Downstre~m (C-203) 
(C-200) {C-202) 

5/72 6/72 7/72 8/72 5/72 6/72 7/72 8/72 5/72 6/72 7/72 8/72. 5/72 6/72 7/72 . §/J.J. 

pH 6.9 7-3 7.7 7.5 6.6 6.9 7.1 7.0 6.4 7.4 7-3 7.1 7-5 7.7 7-5 7.4 

Specific 570 6oo 520 650 2300 2500 3000 2700 2800 2800 2700 2600 2500 2500 2700 2600 
Conductance 

Flow-gpm - - - - - - - - 2240 1885 15o8 2080 - 2806 3018 

Net 
Alkalinity -61* 175 194 - -177 81 39 203 47 82 .130 244 112 ....... ., ..... /"\ t')')') 

I 7 .J...::.v ... ~~ 
mg/1 

Dissolved 0 0 0 l 50 50 20 45 l 1 0 0 0.5 2.5 0 0 
:.~·on-mg/1 

f\) 
J\) 

4 6 Suspended 0.5 1 0 0 0 0 0 0 2 2 3.5 2.5 3 6 
Iron-mg/1 

Total Iron ::>.5 l 0 l 50 50 20 45 5 3 2 6 4 3.0 3 6 
mg/1 

Sulfate 45 65 55 120 1530 825 900 750 1365 850 930 "(75 1380 775 960 750 
rn.g/1 

Manganese - 0.1 4 0 - 5 5 4 - 5 4 4 - 5 4 5 
mg/1 

Aluminum - 0 0 0 - 0 0 1 - 0 0 0 - 0 0 0 
mg/1 

, *Ne~ati ve value denot8S acidj ,;y. 



.. .. ~r.~., J,.c .J ,continued) . 
lvater Quality Data 

Bercik Treatment Plant 

Background (C-201) Untreated Discharge Treated Discharge Downstream (C-203) 
(C-200) (C-202) 

5/72 . 6/7£_7}_7_~ 8/72 5/72 6/72 ---. 7/72 8/72 5/72 6/72 7/72 8/72 5tC2 6/7_2 7/72 8/72 

Calcium - 55 50 60 - 200 200 300 - 200 200 320 - 200 200 300 
mg/1 

Magnesium - 17 ..J.., '"'" - tO 50 ~..., 65 - 6o 60 6o - 50 . 50 65 
mg/1 

n.-.,rJ......._-! ... 'W'l 0 v 0 - 10 20 ')l - 10 20 16 - 10 20 19 
ug/1 

Chromium - u - " 20 0 41 - 10 20 25 ~ 0 36 ~ -
ug/1 

[\) 

50 8 0 0 c.JCopper - 0 - .LJ 0 0 0 - 0 50 10 
~ g/1 

Lead. - 0 0 20 - 20 0 60 - 20 0 20 - 40 0 20 
ug/1 

Nickel - 20 40 5 - 70 80 60 - 50 40 42 - 50 0 55 
ug/l 

Zinc - 10 0 0 - 20 20 22 - 20 20 13 - 10 20 20 
ug/1 



The three large sedimentation ponds at Bercik have been in opera­

tion for 7 or 8 years. During this time, sludge removal has been 

s·omewhat m.inimal due to the large area available for sedimentation. 

However, the long-term accumulation of sediment (iron floc) was be­

coming a problem at the Berc~k site. In the treatment process, the 

dissolved iron is converted to the insoluble state for precipitation. 

However, due at least i.n part to the chemical composition of the mine 

water before and after treatm~nt and the reduced capacity of the avail­

able sedimentation area, a significant portion of the iron concentration 

was discharged to the receiving stream in the suspended state. 

As would be expected from the above discussion, the total iron 

concentration carried by the receiving stream (C-203) below the Bercik 

discharge, represented a significant increase in comparison with the 

total iron concentration exhibited by the background sampling point 

(C-201) above the Bercik discharge. The background total iron concen­

trations ranged from 0 mg/1 to 1 mg/1 and the downstream values ranged 

from 3 to 6 mg/1. This iron was generally present in the form of ferric 

hydroxide and/or ferric sulfate which were responsible for staining and 

coating the banks and bottom of' a downstream length of the receiving 

tributary. 

The alkalinity c:oncentration of' the receiving stream was reduced 

by the Bercik discharge on two of the four sampling occasions. However~ 

on one occasion the alkalinity was increased. There were no significant 



changes in the pH values of the receiving stream below the Berc.ik 

outfall. As expected, the aulfate concentrations ir. the receiving 

stream were greatly increasE~d. At the upst:."eam point, the sulfate 

values ranged from 45 to 120 mg/1 while the downstream point values 

ranged from 750 mg/1 to 1 ,3t.>O m.g/1. 

BIOLOGICAL EVALUATION 

Descriptions of the three 'biological sampling stat.ions associ­

ated with the Bercik treatment plant are given below. Tables 2, 3 

and 4 represent the biological data collected at these points. 

The number of organisms and taxa collected at the two downstream 

stations was well below the .numbers collected at the upstream station. 

The following is a more detailed description of the res1uts obtained 

at each station. 

Station B-1 (Upstream of Diseharge) 

The substrate at this station was composed of a mixture of ruck, 

rubble, gravel and sand (Table 2). Stream bottom conditions appeared 

to be very stable. The number of ta.xa collected at this station, 21. 

(Table 3) was the most collec:t.ed at arry of ·the stations during the 

study and also yielded the h:i.ghest diversity index of 3. 50. The or­

ganisms were well distri·buted among several taxonomic groups. Eleven 

Class I taxa and nine Class II taxa were collected; however, there was 

a total of 147 Class II organisms (Figure 5) and 106 ClaGs I organisms. 
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Station 
Numb~r 

B-1 

B-2 

f\) 
~ 

B-3 

Sampiing Date<t. 

5/16 
5/16 to 6/16 
6/16 to 7/24 
7/'1.4 to 8/21 

5/16 
5/l6 to 6/16 
6/16 to 7/24 
7/24 to 8/21 

5/16 
)/16 to 6/16 
6/16 ~o 7 /2lr 
7/24 to 8/21 

. 
Table 2 

Benthos Sampling Stations 
Bercik Treatment Plant 

Station Location , 

X-Trib. to Pike Run 
approximately 275 
yards above the 
discharge. 

X-~~ib. to Pike Run 
approximately 30 yards 
below the discharge. 

X-j_'rib. to nke Run 
approximately 300 
yards below the 
dischar.se. 

Substrate Description 

Riffle Areas* 
10% Rock 
20% Rubble 
20% C .Gravel 
20% F .Gravel 
20% C.Sand 
10% F.Sand 

Pool Areas 
Consisted mainly of 
bedrock 

Riffle Area 
10% Rock 

5% Rubble 
50% C. Gravel. 
15% F .Gravel 
10% C.Sand 
10% F.Sand 

Pool Areas 
Hostly bedrock with 
some gravel. 

Riffle Areas 
5% Rock 
5% Rubble 
50% C. Gravel 
30% F.Gravel 
10% C.Sand 
10% F.Sand 

Pool Areas 
Bottoms consisted 
mainly of clay and 
gravel. 

*Bottom compositions are c;stbmtes based on f:i ej_d o1:1servations. 

Comments 

The dendys collected on 
7/24 were knocked over 
and laying on their sidc 

One dendy coJ_l ected o: 
7/24/ had been knocker.: 
c""'.t"er and V.7 8~S laying L':· 
its side. 



~,~~_{ t,~ 0 ~· 

Benthos Data Surn,'llary 
3ercik Treatment Plant 

Station Sampling Nc, of Type of Total No. of No. of TflXa Diversity % of % of % of 
Number Dates Sa..'1;p1e~---··- Sa.i'llf:~ O:r:g_~it>El..L ... ~leet~Sf ___ I_ndex C1as :? __ f ___ C1 as s __ .JI ---···-Clas s .. .lbi .... ,. 

B-1 5/16 1 S* 301 21 3.50 35 49 16 
5/16 to 6/16 1 D ** 76 4 0. TO 0 3 97 
5/16 to 6/16 1 D 28 1 ¢ 0 0 100 
6/1\) to T /24 l D 66 5 0.95 r 6 88 0 

6/16 to 7/24 1 D 93 8 1.54 4 4 92 
7/24 to 8/21 

, 
D 9 l fJ 0 0 100 ..L 

T /24 to 8/21 1 D 28 5 1.20 11 46 43 

B-2 5/16 l s 16 3 0.72 6 44 50 
5/16 to 6/16 1 D ~25 3 0.62 12 12 76 
5il6 to h/16 ] D 59 6 1.23 7 66 27 
6/16 to 7/24 1 D 1 1 (J 0 100 0 
6/16 to 7/211 1 D 55 4 0. 75 2 94 4 
T I 2i~ to 8/21 1 D 0 0 '/J 0 0 0 

\\) 7/24 to 8/21 
--,~ 

1 D 1 1 ¢ 0 0 100 

B-3 5/16 1 s 45 9 2.10 1, 
~--'- 31 58 

51-' 6 to 6/16 1 D 6 3 0.56 17 17 66 
5/16 to 6/16 1 D 4 1 (J 0 0 100 
6/16 to 7/24 l D '7 5 2.09 0 71 29 I 

6/16 to 7/24 1 D 11 7 2.50 27 64 9 
7/2h to 8/?l 1 D J.l l ¢ 0 ··o 100 
7/24 to 8/21 1 D 0 0 '/J 0 0 0 

* Surber Samples 
** Artificial Substrate Sa'11p1es 

~ .. 
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Class I 

Caddisfli~£. 

· J.'atl ::=' !, 

Benthos Data 
Bercik Treatment Plant 

B~l· B-lb B-lb B-lc B-lc B-ld B-ld B-2a B-2b B-2b B-2·~ B-2c B-2d B-2d B-3a B-3b B-3b B-3c B-3c ~:, .. 

1 Hydroptilidae 11 3 
Philopot and dae 
Psychomyiidae 

Stoneflies 
Per1idae 
Per1odidae 

Ma;yflies 
Hepta~eniidae 

Crustaceans 
Astac:idae 
Isopoda 

Flatworms 
'fur bell a.r i a. 

B.o undwort;1.S -------· Ner-tatode 

Fingernail Clams 
Spha.eriidae 

Crane Flies 
Tipulidae 

Leeches 
Hirudinea 

Class II 

Caddl:£.!:~2:...~ 
Hydropsychidae 

l 
2 

1 
1 

33 

1 
1+3 

5 

1 

7 

4T 

1 2 1 

2 

1 
1 

3 l l 

1 3 1 

3 l 

3 

"( 32 l 15 l 2 



f\) 
\0 

,,.. 

C.la~;s I I ( cont 'd) 

Stoneflies 
Nemouridae 

MaYflies 
Baetidae 

Beetle Larvae 
Elmidae 
Dryopidae 
Dytiscidae 
Hydrop!J.ilidae 

Crustaceans 
Amphipocia 

Snails 
Pulmonata 

')ance Flies 
Ztilpididae 

l?lack Fl:i.~...§.. 
SimuliidaEo 

Horse Flies 
'l.'al,a!l j. dae 

Daruselfl.ies 
Coe-nagri;;n}clae 

Ag21atic Vlorms 
Oli goch&eta 

• 

. ,. ~, 

.._L rJ_'~ _; '-'( 

Benthos Data 
Berc:i.k 'I'reatment Plant 

~~Ollt, I l"ll.lC·~i 

B-~a B-J.'b B-l'b B-lc B-lc B-ld B-ld B-2n B-2b B-2b B-2c B-2c B-2d B-2d B-3a B-3b B-3b B-3c B-3c 

24 

30 

6 
l 

~I 
.)'f 

n c. 

., 
.L 

'"' c.. 

1 l 

3 

l 

1 

l 

l 1 

1 

1 

1' -~ 

6 

3 1 

'-:.'7 
..Jf 

1 

1 1 

l 

~ 
v 

1 ..... i: 

2 

l l 2 1 



Cla::::s III 

Me8a1oE.t~ra 
Sialidae 

Midge Flies 
Chi:ronorddae 

w 
c 

- ')~! ~-~~ l'")),Al.:'ll 

B~:nLl1o 3 ~:!!J, tc. 
Bercik rrreB-tl::t~Dt Pla.nt 

B--:'_a B-Jb B-lb B-lc B-lc B-lcl B-ld B-2n. B--2b B-2b B-2c B-2c :3-2d B-2d R-3a. J-3b B-3b B-3c B-3:-: _ 

2 

L8 72 28 c;P 
.->J 85 9 12 8 19 16 2 l 26 4 4 2 l 



The benthic community at thi:> station is what one t,rou.lo. expect to 

collect in a smalJ stream wi 1;h good water q_u.aJ.i t.:y. 

About 65 percent oi' the su.bstrate at thj_s station was gravel 

(Table 2) vr:i.th the :rema:i.nder being f:> combination of roc:k, ru"t.ble 

and sand. Red stttins were present on thf; substrate and suspended 

iron particles produced a reddish t~'"nt in the ..-.rater. Only .i.6 01'­

ganisms and 3 taxa (Table 3) were collected at this statioz; ~ Class 

I organisms were reduce<:~ in number from 106 at Station B-1 to one 

at Station :&:-2 and f::om 11 taxa at Station B-1 to one taxon at 

Station B-2. Class II organisms were similarly redueed in number 

and taxa. At Station B-1, there w.::·re 147 Class II organ.i.L'!!l.S in 10 

taxa a11<J. at Station B-2 there w·ere 7 organisms in oae ta..xa. 'l'he 

number of Chiror..o::nidae were r~~duced from 48 at Sta.tion B-1 to 8 at 

Station .B-2. The t::~tal m:unbe1·s and va-r-iet:,y of the ·benthic: <:omrG.unity 

at this station was severely depressed. '''be substrate may b\:: part1~,r 

attributable for tb.e poor macroinvertebra.te community, bow-eve:::, the 

major problem is the degrada.tJoz::t of t .e stream wate::::· qu.ali·ty by the 

discharge, indicating a toxic erfec~. 

Station B-3_ 

The substrate at this station \vas not favorabJ.e for C'HJ.uatic: life 

as it was corr.posed of about 80 percent. gravel vrit::.1 ·'v-ery Little rock 

and rubble. ;_.~spended iron parti.c.les wer-e also v"Ls.i. bl0 i.n tbe wa.teJ:: 
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at this Station and the substrate: ·1.-as r:tained red. The benthic com-

munity was slightly improved over che one at Station B-?; however, it 

still d.:_"' not begi11 to compare with t"hr~ ben·chic community found at 

the background station. Tt:cre vaD a tote.l o:f:' 1+5 organisms and 9 ta.xa 

collec·ted at this sta:tic·1~ with a :resulting <'liYersJ.ty index of' 2.:!.0. 

The nu:nber of' taxa in CJ ass II increased from one at Station B-2 to 

six at this sta:ticn and the number of Class IT organisms was doubled. 

The number of Chironomidae increased from 8 at Station B-2 to 26 at 

Station B-3. Class I organisms also shoved some small increase by lt 

indi vid.uals and one tt>xon. The small incr(•ase in total organisms and 

I 

the number of taxa frorr Station B-2 to Station B-3 appears l;o be influ.-

enced by substrate :~omposi Cion because the water quality at both sta-

tions is nearly identical. 

KJI!.EQVER 'I'REA'l'MEN'I' PLAN'r 

The Kefover m~_ne drai:::te.ge t.,..eatmer ... t l)lt:mt iz located on Plum Run 

just north of the ecn'mlmity of Marianna, Pennsylvania. Haw mine water 

is pumped to +.he stn·face and channelled to a single large s•:'dimentation 

pond. Lime is slt,:rry fed to the eff"' uent :prior to discharge t.o the 

sedimentation pond. Th.e existing system wue somewhat temporary and an 

upgraded facility was under construction at the t:Lme of survey. 'l'he 

uw;rading will probab.ly be primarily directed toward. an increase tn 

capacity of tbe lime hold.ing tank and a de<:rease lJ> maintenance time 

:required f'or plani: op~~ration. However, the syste'n in use -w-as quite 

aCiequate w:i.t' respect to tbe produc·cion of a final d:i scharge exhibit-

ir,c sFtt:l.sfl:l.cto:ry ;.rater o_uE!.lity. 

32 



The chemical and bic,logico.l samplbg points associated with the 

Kefover site are shown in Ji'igure 2. Tablr::: 5 J.ists the chem.i.cal data 

collected during tht": four sampling pe:~:iods. 

The acidity concentra.tio:-1 0f the raw i•nl.ter d1 scharge a.t the 

Kefov2r site ra.ng~d 1'rom 100 mg/1 to (10 mg/1 f~~r three samples. 

On the f<n.Lrth sa'~'rrplir~[:',, t:1e discharge .::;xhibiteci a net :1lkalinity 

of 95 P:g/1. 1"'he ,:otal ircn concentr.<?.tion 0f the un~jreated ef:fl~ent 

rtillged f-r-orr. .1.5 !llf::.,/1 to 60 ;:ng/1. Suspended j ron was present :tn three 

~he corresponding 

Iro::J l'·:l11CN,1l at ::::.e Kefcl!er site wa:i qtl.ite adequate. On one 

occasio:J, tbe· t:r.e:~te'.t ef"fluent ex:hi"i:Ji ted a tot.s.l iron C01Jcentration 

process .. t:r.e su.lfate concentration averaged 1 ~875 mg/1 in tbe trea.ted 

discha:~Gc~. Oc1 two of the -ch .. :-ee samples, whe::.~e the :;rres.;mce of a..l~lll<i-

num ;.:-as det, ~tE<1 ~ i.l1.i. tia.L ra;w ·.:ate~ (:oncentruticns of 1+5 mg/1 a11d 24 

zer·:::J by tbe treatmen~c proc~ss. Init:lal 
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Table 5 
Water Quality Data 

Kefover Treatment Plant 

Bac:l{ground ( C-205) Untreated Discharge (C-204) Treated Discharge (C-206) Dmmstream C-207) 

5/72 ._6/72 .I/7 2 __ 8/_7_2 5/72 __ 6LI?.. .. :lll2 __ fi/..12.. 5/72 6 IILJ.l.7.2. __ _EJlU 5LT?_.-Y__72 .. 1lR_E}j_:r;;_ 

pH 6.8 7.3 7.8 7.8 4.6 4.5 6.7 5·5 6.8 6.9 7.0 7.1 7·7 7.5 8.0 7.5 

Specific 550 650 540 650 ~rooo 8000 8000 8000 Booo 8000 7400 8000 1400 1200 1000 2100 
Conductance 

F1ow-gpm - - - - - - - - - 174 l80 150 2406 1132 2120 

Net Alka- 168 142 194 - -610* -590 95 -100 135 30 90 188 78 106 182 2"1"\ V/ 

linity-mg/1 

Dissolved 0.5 0.3 0 0 25 15 15 4o 0.3 o·. 5 0 0.2 0.3 1 0 0 
!ron-mg/1 

w Suspended 0 0 0 0 35 11 0 18 0.2 0 3 0 0 0 0 c 
VI Iron-mg/1 

Total Iron 0.5 0.3 0 0 60 25 15 58 0.5 0.5 3 0.2 0.3 1 0 (} 

mg/1 

Sulfate 65 60 65 70 3375 2100 1700 2300 2800 2100 1200 1400 255 310 ~00 56C 
mg/1 

Manganese - 0 3 0 - 7 0 5 - 6 0 3 - 1 7 c 
mg/1 

Aluminum - 0 0 0 - 45 0 24 - 0 0 0 - 0 0 0 
mg/1 

*Negative value denotes acidity. 



'?able 5 ( contanued). 
Water QuaJ.i ty Data 

Kefover Treatment Plant 

Background (C-205) Untreated DischaTge (C-204) Treated Discharge (C-206) Downstream C-207) 

51~? ~6/1_2 1LI2 . 8_/_72 ~/72_?fl2 _7l3'LM7~?, 'iLI2.~6L7.2. _m~.- 8/_72 

CaJ.cium - 50 50 120 - 200 210 390 - 200 300 Bo - 75 70 15Ci 
mg/1 

K;;.gnesium - 10 10 12 - 25 75 100 - 115 75 85 - 15 15 3r-, ,, 

mg/1 

Cadmium - 5 0 70 - 20 20 560 - 5 0 42 - 0 0 20 

ug/1 

Chromium - () 0 0 - 30 20 18 - 0 20 80 - 0 0 2C: 

ug/1 

Cop!)cr - 5 0 0 - 2..01) 100 65 - 5 0 20 - 0 0 2~~ 

ug/1 
w 
~ 

Lead - 0 0 - - 50 0 30 - 20 0 20 - 0 0 20 
ugl" ..... 

N.:ckel - 10 0 5 - 500 100 450 - 400 100 300 - 50 n 36 
ug/1 

Zinc - 10 20 7 - 700 300 580 - 200 70 40 - 40 20 l~, 



reduced to a lower level of concentration by the treatment process. 

At the upstream sampling point ( C-205), the pH value ranged 

from 6.8 ~o 7.8 and exhibited an average net alkalinity of 168 mg/1. 

At the stream sampling point below the Kefover discharge (C-207), 

the pH value ranged from 7.5 to 8.0 and exhibited an average net 

alkalinity of 144 m.g/1. During the period of sampling~ there was 

no significant increase in the total iron concentration carried by 

the receiving stream. Above the discharge point, the tributary car­

ried an average iron concentr.ation of 0.2 mg/1 and below the dis­

charge, the average vas 0.3 ~~/1. Sulfate values averaged 65 mg/1 

at the background station and 341 mg/1 at the downstream sampling 

point. 

BIO:LOGICAL EVALUATION 

Descriptions of the thre1e biological ~ampling stations associ­

ated vith the Kefover plant ~ce given below. Tables 6, 7 and 8 

present the biological data collected at these points. 

The total number of organisms collected at the three stations 

(Fig·ure 6) declined in downstream order; however, the diversity 

indices for the three stations remained relatively constant. The 

principle group collected at the stations was the dipteran family, 

Ch:.ronomidae. The following is a more detailed description of the 

results obtained at each station. 
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Station No. 

w 
()) 

B-4 

B-5 

B-6 

Sampling Dates 

5/16 
5/16 to 6/16 
6/16 to 7/24 
7/24 to 8/21 

5/16 
5/16 to 6/16 
6/16 to 7/24 
7/24 to 8/21 

5/16 
5/16 to 6/16 
6/16 to 7/24 
7/24 to 8[21 

Table 6 
Benthos• Sampling Stations 

Kefover Treatment Plant 

Station Location 

Daniels Run 
approximately 200 
yards upstream of 
the discharge. 

Daniels Run 
approximately 50 
yards below the 
discharge. 

Daniels Run 
approximately 450 
yards below the 
discharge. 

Substrate Description 

Riffle Areas* 
10% rock 
30% rubble 
30% C. Gravel 
10% F.Gravel 
10% C.Sand 
10% F.Sand 

Pool Areas 
Bottoms consisted 
mainly of "bedrock" 

Riffle Areas 
10% rock 
50% rubble 
20% C.Gravel 
10% F .Gravel 
10% C.Sand 

Pool Areas 
Bottoms consisted 
mainly of "bedrock" 

Riff'le Areas 
10% rock 
30% rubble 
10% C.Gravel 
10% F .Gravel 
20% C.Sand 
20% F .Sand 

Pool Areas 
Bottoms consisted 
mainly of "bedrock" 

*Bottom compositions are estimates based on field observations. 

Comments 

The dendy, the last 
collected 7/24, had 
been mov,!d about 25 feet 
downstream by the 
current. 



Table 7 
Benthos Data Summary 

Kefover Treatment Plant 

Station Sampling No. of Type of Total No. No. of taxa Diversity % of % of %of 
Number Dates Samples Sample of 0r6anismf!_. collected Index Class I Class II Class III 

B-4 5/16 1 S* 440 18 2.79 41 15 44 
5/16 to 6/16 1 D** 93 3 0.44 0 2 98 
6/16 to 7/24 1 D 30 3 0.58 3 7 90 
7/24 to 8/21 1 D 52 3 0.50 0 4 96 

B-5 5/16 1 s 338 15 2.40 58 17 25 
5/16 to 6/16 1 D 108 4 0.64 0 4 96 
5/16 to 6/16 1 D 182 6 0.96 1 7 92 
6/16 to 7/24 1 D 10'( 3 0.43 0 13 87 
7/24 to 8/21 1 D 28 1 (J 0 0 100 
7/24 to 8/21 1 D 59 2 0.25 0 2 98 

B-6 5/16 1 s 246 15 2. 54 10 25 65 
5/16 to 6/16 1 D 78 4 0.69 1 3 96 

w 5/16 to 6/16 1 D 88 1 (J 0 0 100 
\0 6/16 to 7/24 1 D 47 1 (J 0 0 100 

7/24 to 8/21 , 
D 32 1 (J 0 0 100 .... 

*Surber Samples 

**Artificial Substrate Samples 



Class I 

~~ddiJflies 
Rydroptilidae 
Philopotamidae 
Psychomyiidae 
Reliopsychidae 

Stoneflies 
Perlidae 

Mayflies 
Heptageniidae 

p~sts.ceans 
Isopoda 

Flatworms 
~ 'I't1rbellaria 
0 

: )Undworms 
Nematoda 

Fingernail Clam!3 
Sphaeriidae 

Crane Flies 
Tipu.liidae 

Coelenterat&" 
Hydridae 

Class II 

Caddisflies 
Hydropsycbidae 

B-4a 

140 
21 

1 

4 

6 

2 

4 

1 

1 

7 

B-4b B-4c B-4d 

1 

1 

Table 8 
Benthos Data 

Kefover Treatment Plant 

B-5a B-5b B-5b B-)c B-5d B-5d 

182 
8 

6 

1 

18 

1 

-* 

2 13 

*The numbers of these organisms were not counted. 

B-6a B-6b B-6b B-6c B-6d 

13 
6 

3 

3 

1 

5 



'I'~tblc f; Continued 
Ee:ntho :::~ Data 

Kefovcr Treatment Plant 
Class II (cont'd) 

B-4a 13-4b B-4c B-4d B-5a B-5b B-5b B-5c B-5d B-5d B-6a B-6b B-6b B-6c B-6d 
Stone flies 

Nemouridae 1 1 2 

Mayflies 
Baetidae 17 2 1 4 1 22 

Megaloptera 
Corydalida.e ... 1 ..1. 

Bitins; Midge 
Ceratopogonidae 1 

Beetle Larvae 
Elmida.e lt:; 17 10 -..- -· ---Psephenidae 2 

Crustaceans 
Amphipoda. 1 2 

.r 
!-I 
Sn~ 

Pulmonata 1 1 

Black Flies 
Simuliidae 9 6 7 

Dance F'lies 
Empididae 5 l 2 

Damselfly 
Agrionidae 1 

Ag.uatic Worms 
01:i go chaeta. 17 2 3 3 11 1 r. 

<.: 



Class III 

Megaloptera 
sialidae 

Midge Flies 
Chironomidae 

+ 
1\) 

B-4a. B-4b B-4c B-4d 

1 

192 90 27 50 

·~~~J.b.f '· p 
l)euLl~o:; DuLu 

Kefov~;l· 'l'.reutmvnL J'lant 

B-5a B-5b B-5b B-)~ B-5d B-5d 

84 104 167 93 28 58 

,·rn~tinued . . 

B-6a B-6b B-6b B-6c B-6'.1 

159 75 88 47 32 



Station B-4 (upstream of discharge) 

The substrate at this station was stable and consisted primarily 

of rubblt and gravel (Table 6). There was no evidenee of any siltation 

problems. The principle land u.se above this station was agricultural 

with its associated housing. The stream was organically enriched as 

indicated by an abundant growth of algae attached to the surface of 

the substrate. This growth provided a habitat for the la.r.ge numbers 

of Hydroptilidae and Chironomidae larvae collected at this station. 

There was a total of nine taxa at this station in Class I and eight 

taxa in Class II with one group in Class III. 

Station B-2 (50 yards below discharge) 

The physical characteristics of this station were almost identi­

cal to Station 4. The substrate material at this station was also 

coated with a thick growth of algae. The total nUJ:O.ber of organisms 

and the number of taxa collected at this station were less than those 

found at Station B-4. Although the percentage of Class I organisms 

increased at Station B-5, the number of taxa in Class I was reduced 

from 9 at Station B-4 to four at Station B-5. The increase in ClasG I 

organisms is due totally to the numbers of Hydropti.lidae. The dis­

charge affects all the Class I organisms except the Hydropt:i.lidae and 

Perlidae. The organisms in Class II were reduced in number by only 8 

and gained one ta.xon; they were not greatly affected by this discharge. 

The large reduction in the number of midge is the major difference in 

total numbers of organisms between St;ation :s-4 a.nd Station B-5. The 

). 



bar graphs representing numbers shoWn on Figure 5 do not accurately 

express the impact of the di scha.rge on the stream due to the large 

number of Hydroptilidae. 

Station B-6 (450 yards below discharge) 

The substrate at this station consisted mostly o£ various sands 

and rubble. There was not a dense algal growth on the substrate as 

there was at Stations B-4 and B-5. The total number of organisms 

at this station was reduced further while the number of taxa remains 

the same as Station B-5 and only three less than Station B-4. The 

percentage composition by Class differs greatly with those at Sta­

tions B-4 and B-5. The substra-ce at this station affects the benthic 

fauna as much as the discharge itself. The great reduction in the 

Hydroptilidae population is the significant difference in Class I 

organisms at this station as opposed to the upstream stations, and 

this can be attributed to the loss of habitat rather than any changes 

in water quality. No significant differences are present between 

this station and Stations B-4 and B-5 in relation to the Class II 

organisms. 

THOMPSON TREATMENT PLANT 

This lime neutralization facility is located on an unnamed 

t:,- ;_-_~utary to Plum Run whic~, in turn, joins Tenmile Creek near the 

community of Fairfield, Pennsyl Va.."lia. The raw mir;e water is pumped 

to a holding pond above the treatment plant. From this point, the 
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mine water is piped through the plant. Additional mixing and some 

aeration of the alkalinized effluent is supplied by a V-notched 

baffling device prior to discharge to a single sedimentation pond. 

A portion of the treated effluent is diverted (when necessary) to 

a small fish pond adjacent to the sedimentation pond. 

The chemical and biological sampling points associated with the 

Thompson site are shown in Figure 3. Table 9 lists the chemical 

data collected during the fc,ur sampling periods. 

Cl~CAL EVALUATION 

Cleaning operations were underway at the raw water holding pond 

at the Thompson site during the first sampling round. Since only 

one holding pond was availa'ble at this site, a temporary makeshift 

treatment procedure, not ind.icative or normal plant procedure, was 

in operation at the tirne of visit. The portion of the raw water 

discharge which exceeded the capacity of the treatment plant was 

pumped directly (without treatment) to the sedimentation pond. T'nis 

raw water was then combined. in this pond vith the treated effluent 

discharged by the plant. Tl:.e end .t•esult of this activity was a final 

discharge which exhibited an acidity concentration of 115 mg/1 and 

carried a total iron concentration of 50 m.g/1. During the sample 

period, the background alkalinity of 177 mg/1 i.n the receiving stream 

was totally depleted with a resultant aci.dity con;:!entrat.'i.on of 63 mg/1. 
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~~a.bJ e '"~ 

Water Quality Data 

Thompson Treatment Plant 

BacY"..ground ( C-209) Untreated Discharge ( C·-208) Treated Discharge (C-211) Dowr .. strea:rr.. ( C-210) 

2.1..72 6/'{2 7 /1.2_ 8f]2 1/J2 __ §lJLJl1L.§i]g 2.!:L?_iliL:IiJR_ . ....§LI?. 

pH 7.8 7.2 7.6 7.8 3.2 3.4 3 l 
·~ 3.1 8.0 7.2 7.3 ~(. 6 6.9 7.5 7.5 T~L 

Specific 750 1000 1000 1100 8000 5500 6000 5000 6000 5550 6ooo 4500 1100 1700 1900 2800 
Conductance 

F'lo-w·-gpm - - - - - - - - - llll 129 100 1531 833 858 

Net Alka- 177 ~ 1 f"\ 1e6 .., r)/ 1300* -940* -760* -585* -115* T 35 h3 -63* 103 1~"'~ l4L .L-- '-' j_Qt) 05 
linity-mg/1 

Dissolved 
Iron-mg/1 0 0 <:: 0 0 100 , [\ ..... ) l6CJ 100 50 0.3 0.5 n c:: l 0 ") ,--. ..-; <j . ·' ..lVt...' V•/ "-' v !,__,' ~ ( 

-r::-
-l 

(~ p;~nded O.T 0~5 0 {\ ... 50 0 0 10 0 0.7 0 1.5 " 0.2 0 0. ·-; >-.) u ... ,.:. v 

1 on-·mg/1 

'I'c)tal Iron (" '"' :L .0 0 0.2 150 1 r\r' 160 llO )0 1 0.5 2.0 1 (). 5 0 G~) 0 ' . ' -~L\J 

lllf!./1 

Sulfate _l)f(J 280 hl;Q 260 4ooo 2450 2150 ?.350 3h50 ?200 1·roo 1fV~5 180 h8o 610 ~rs .. 
t'lg/.1 

~lanc;anese - 0.2 ' n - 5 0 5 - 1.5 0 2 - 0.5 ,.., 
_-l ..l. '-' c. 

mg/l 

A1 wn l rru w - ~ 0 0 - h) 50 55 - 0 0 0 - Q 0 r 
·' 

mg/l 

~~~~egat.~_y·e v&.J.lJ.e d:::n,..)tc,-~ ac·idlt:}'*" 



'l'able 9 ( ~-.;or.~ , ~ 1 ,J -:.J~ \: 

. 
Water Quality Data 

Thompson Treatment Plant. 

Backgruund (C-209) Untreated Discharge (C-208) Treated Discharge (C-2ll) Downstream (C-21.0) 

.§.f:Jg__lL72._ 8/7 2 2/72 6/7.2 __Jjjg_..Y.E 5/12 6/_72 7./_7.1- 8/7~ 2./l _2/72_V.B_~iL~ 
Calcium - 75 75 120 - 300 200 480 - 400 600 781 - 50 170 r;' "' c_-+\.) 

mg/1 

Magnesium - 25 25 35 - 135 75 Bo - so so 6I - 50 30 ~J3 
mg/1 

Cadmium - 0 0 18 - 20 20 650 - 10 20 33 - 10 20 )0 
ug/1 

Chromhun - 0 20 0 - 40 40 57 - 0 30 10 - 0 20 lO 
ug/1 

C0pper - 0 0 0 - 100 5000 170 - 0 0 50 - 0 0 ,;G 
.t;:-· co ug/1 

_,ead - 0 0 20 - 20 0 20 - 20 0 40 - 5 0 2C 
ug/1 

Nickel - 20 0 20 - 50•) 200 600 - 60 Bo 200 - 20 0 oj ........ 

' ) 

ug/1 

Zinc - 20 20 l7 - 700 900 620 - 20 20 :33 - 40 10 
ug/1 



The following comments :rel.~te to the three subsequent sampling rounds 

at the Thompson plant when it was operating under normal conditions. 

'.:._le Thompson raw water discharge carried average acid and iron 

concentrations of 762 mg/1 and 123 mg/1, respectively. The aluminum 

concentration averaged 50 Jng/1. The presence of trace metals, in­

cluding cadmium~ chromium, copper~ nickel and zinc were de~ected on 

each of the thre-e occasions which analyses for these metals were 

performed. Lead vas present on two of the three occasions. After 

treatment, the high initial acidity was converted to a net alkalin­

ity averaging 28 mg/1. The inHial average total iron concentration 

(123 mg/1) was reduced to an average concentration of only 1.2 mg/1. 

The aluminum present in the raw water was completely removed by the 

treatment process. Zinc was the only trace metal which was signi­

fi.cantly reduced by the treatment process. An initial average con­

centration of 740 micrograms per liter was reduced to 24 mic:rogrw:ns 

per liter in the treated discharge. 

Above the Thompson plant.~ the pH values of the receiving s·tream 

ranged from 7. 2 to 7.8. Below the Thompson outfall, the stream ex­

hibited pH values ranging from 7 .li to 7. 5. At the upstream point, 

the stream. exhibited an average net alkalinity o.f 161 mg/1. Below 

the point of discharge, the stream carried an average net alkalinity 

0f 137 mg/1. There was nc significant change in the average total 

iron concentrations measur•:d at the upstream an.l downstream points. 



An avatage discharge rate of 114 gpm was measured at this site 

during the survey. 

With the exception of the one instance described above, the 

Thompson plant provided excellent treatment with respect to the 

upgrading of the water quality exhibited by the final dis~harge 

from the facility. 

BIOLOGICAL EVALUATION 

Descriptions of the three biological sampling stations. associ­

ated with the Thompson plant are given below. Tables 10, 11 and 12 

present the biological data collected at these stations. 

The diversity indices at the three stations at this site were 

gradually reduced from Station B-7 to Station B-9 while the total 

number of organisms was greatly reduced between Station B-7 and 

Station B-8, and increased between Station B-8 and Station B-9 ... 

The principle taxonomic group collected at the three stations was 

the dipteran family, Chironomidae. The following is a more detailed 

description of the results obtained at each station. 

Station B-7 (upstream of discharge) 

The substrate at this station consisted primarily of rubble which 

(Table 10) provides a favorable habitat for benthic organisms. A 

total of 18 taxa and 302 organisms were collected at this station. 

Fifty-six percent of the organisms collected were in Class I; 19 
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Station No. 

B-7 

~ 

~ 

B-9 

Sampltns Dates 

5/':l-7 
5/17 to 6/16 
6/16 to 7/24 
'1/24 to 8/21 

5/17 .,.,.,rp ... _ ,C/, .c 
.)f ..1. I vV V/ .J.V 

6/16 to 7/24 
7/24 to 8/21 

5/17 
5/17 to 6/16 
6/16 to 7/24 
7/24 to 8/8. 

<TIJ.ble 10 
Benthos Sampling Stations 

Thompson Treatment Plant 

Station Location 

Plum ~ approximately 
25 feet above the 
discharge. 

Plum Run approximately 
40 feet. below the 
discharge. 

Plum Run approximately 
200 yards below the 
discharge. 

Substrate Description 

Riffle Areas* 
5% rock 

45% rubble 
10% C.Gravel 
10% F. Gravel 
10% F.Sand 
2o% clay 

Pool Areas 
A mixture of bedrock, 
fine silt and some clay. 

Riffle Areas 
10% rock 
10% C. Gravel 
10% F.Gravel 
30% C.Sand 
40% F.Sand 

Pool Areas 
A mixture of bedrock, 
fine silt and some clay. 

Riffle Areas 
20% rubble 
10%C.Gravel 
10% F.Gravel 
30% C.Sand 
20% F.Sand 

Beol Areas 
Mostly bedrock 
with some silt. 

*Bottom compositions are estimates based on field observations. 

Comments 

One dendy collected 
on 7/24 was partially 
silted in. 

One dendy collected 
on 7/24 was partially 
out of.the water 
because of low flow. 



Table 11 
Benthos Data Summary 

Thompson Treatment Plant 

Station Sampling ~: .•. of Type of Total No. No. of Taxa Diversity %of % of % of 
Number Dates Samples S~les of Organisms Collected Index Class I Class II Class III 

B-7 5/17 1 S* 302 18 2.98 56 19 25 
5/17 to 6/16 1 D** 47 4 0.78 2 2 96 
5/17 to 6/16 1 D 38 2 0.27 0 3 97 
6/1.6 to 7/24 1 D 33 4 0.86 3 9 88 
6/16 to 7/24 1 D sa 4 0.82 3 50 47 
7/24 to 8/2l 1 D 18 1 ¢ 0 0 100 

· 7/24 to 8/21 l D 32 3 0.58 3 3 94 

-, 0 5/17 1 s 95 12 2.42 14 34 52 - 5/17 to 6/16 1 D 99 6 1.08 6 4 90 
5/17 to 6/16 1 D 37 3 0.55 3 0 97 
6/16 to 7/24 l D 11 1 0 0 0 .100 
7/24 to 8/21 1 D 8 3 Oi97 0 25 75 

B-9 5/17 1 s 210 12 2.06 28 24 48 
\}l 

5/17 to 6/16 D 41 5 1.08 2 10 88 1\. 1 
5/17 to 6/16 1 D .28 5 1.20 7 4 89 
6/16 to 7/24 1 D 28 1 ¢ 0 0 100 
6/16 to 7/24 1 D 32 1 f; 0 0 100 
7/24 to 8/21 1 D 13 1 fJ 0 0 100 
7/24 to 8/21 1 D 81 5 0.91 1 5 94 

* Surber Samples 
** Artificial Substrate Samples 



Table 12 
Benthos Data 

Thompson Treatment Plant 

Class I B-7a b-7b B-7b B-7c B-7c B-7d B-7d B-8a B-Bb B-8b B-8c B-8d 

Caddisflies 

Hydroptilidae 65 
Philopotamilae 26 

Stoneflies 
Perlidae 27 
Perlodidae 3 

Crus_t._~ceans 
Ast&cidae 
T----.3-
..Ll;)V1:'\J~t'. 

Flatworms 
Turbellaria 

VI ,,.) 
.. i~ernail Clams 

Sphaeriidae 

Crane Flies 
Tipuliidae 

q 
Coelenterat{l 
Hydrida~ 

L~eches 
Hirudinea 

Class II 

Caddisflies 
Hydropsychidae 

Stoneflies 
N:emouridae 
~-

42 

3 

1 

1 

9 

2 

1 

1 

1 

-* 

t 

1 

*Th~ number of these organisms were not counted. 

~ 

2 
2 

4 

3 

1 

8 

1 1 

5 

B-9a B-9b B-9b B-9c B-9c B-9d B-9d 

53 
1 

5 

1 

19 

2 

1 1 

1 1 

2 1 




